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DOUBLE-CONTAINMENT PIPING SUPPORTS
FOR IMPROVED ANNULUS FLOW

FIELD OF THE INVENTION

The present invention relates to double-containment
piping assemblies including inner piping components
mounted within outer piping or containment compo-
nents, and more particularly, piping supports, such as
Interstitial centering supports or internal anchors for
mounting inner piping components within outer piping
or containment components.

BACKGROUND INFORMATION

Co-axial piping systems, in which inner pipes are
contained within outer pipes, have been used for many
years in various applications, such as in heat exchang-
ers, jacketed process piping systems and insulated pip-
ing systems. Each of these types of co-axial piping sys-
tems have different operating requirements and consid-
erations. In heat exchangers and jacketed process pipes,
there 1s typically fluid flowing through the annulus
between the inner and outer piping under laminar flow
conditions to maximize the thermal transfer between
the piping components and the fluid. In insulated sys-
tems, on the other hand, an insulating medium is placed
within the annulus between the inner and outer piping
components, and thus there is no fluid flow through the
annulus.

Typical double-containment piping assemblies in-
clude inner piping components mounted within outer
piping components, and are intended to transport haz-
ardous or dangerous fluids within the inner piping. If
there is a leak in the inner piping, the outer piping is
intended to coliect any such leakage. The annulus be-
tween the inner and outer piping components is nor-
mally dry, and it is known to mount leak detection
equipment within the annulus to detect the presence of
any fluid within the annulus indicating a leak. These
types of double-containment piping assemblies have
gained popularity only in recent years, which is be-
lieved to be due at least in part to legislation enacted in
the United States, and similar legislation that has been
enacted, or 1s under consideration in many other
countries. In the United States, this legisiation includes
the Resource Conservation and Recovery Act, which
became effective in about 1988, and affects under-
ground piping systems, and the Spill Prevention Con-
trol and Countermeasure Rules (SPCC) of the Clean
Water Act of 1990, which affect aboveground piping
systems.

The requirements of these types of double-contain-
ment assembiies are different than the requirements of
prior co-axial piping systems, such as jacketed process
pipes and double-wall heat exchangers, in several major
respects. The annulus 1n a double-containment piping
assembly is intended to be dry, and must be maintained
substantially bone dry in many instances in order to
avold false readings by leak detection equipment. If a
leak does occur in a double-containment piping assem-
bly, 1t 1s necessary to thoroughly fiush and then dry the
annulus between the inner and outer piping components
in order to ensure that the annulus is thoroughly decon-
taminated.

The flushing and decontamination procedure typi-
cally includes the following steps: 1) draining the annu-
lus by safely removing the leaking fluid through low-
point drains; 2) flushing a fluid, such as water and/or a
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neutralizing acid/base, through the annulus to thor-
oughly decontaminate the annulus and render the sys-
tem safe for repair and/or maintenance (which may also
be required by OSHA rules in the United States); and 3)
thoroughly drying the annulus before and after repair of
the piping, and before placing the piping back in ser-
vice. Drying is normally accomplished by introducing
dry air (sometimes heated air in order to increase the
rate at which moisture is absorbed), nitrogen, or other
inert gas, usually at relatively high flow rates through
the annulus in order to increase the rate of drying.

During this decontamination process, “fully turbulent
flow” (e.g., Reynolds number greater than approxi-
mately 10,000) of both the liquid and gas through the
annulus is desirable for more effective decontamination.
In prior co-axial piping systems, such as conventional
jacketed process piping systems and double-wall heat
exchanger applications, on the other hand, the systems
are designed to have a more laminar flow (e.g., Rey-
nolds number less than 1,000) in order to facilitate heat
transfer through the annulus. Typically, interstitial sup-
ports, or other structures mounted within an annulus of
a co-axial piping system tend to create a frictional resis-
tance to fluid flow. Generally, the greater the obstruc-
tion and/or frictional resistance, the more substantial is
the decrease in the rate of fluid flow through the annu-
lus, and the more laminar (or less turbulent) is the flow.
The shapes of supports in double-containment piping
assemblies, such as interstitial supports and internal
anchor supports, and the shapes and relative dimensions
of apertures formed in such supports for permitting
fluid flow through the annulus of a double-containment
piping assembly, are therefore critical considerations in
controlling the nature of any fluid flow through the
annulus. These considerations have generally gone un-
recognized 1n double-containment piping assemblies to
date.

With collar-type interstitial supports, a substantial
portion of the inner and outer peripheries of the sup-
ports are maintained in contact with the walls of the
inner and outer piping. As a result, with collar-type
supports there is a relatively even load distribution
between the mner and outer piping. With vane-type
supports, on the other hand, there is a ring portion that
surrounds the inner piping, or is coupled between sec-
tions of inner piping, and a plurality of relatively nar-
row vanes projecting outward from the ring portion
and contacting the outer piping for supporting the inner
piping within the outer piping. Because the vanes are
relatively narrow in width, the load created by the inner
piping resting on the inner wall of the outer piping is
concentrated into point loads where the relatively nar-
row vanes contact the outer piping. The load distribu-
tion is therefore not as uniform or even as with collar-
type nterstitial supports. This is particularly the case
when there are relatively few narrow vanes, e.g., five or
less vanes, each vane occupying less than an approxi-
mately 5 degree section of the annular surface of the
fitting, or having a thickness of schedule 80 piping or
less.

This type of load (and stress) concentration is ampli-
fied when there are movements of the primary piping
relative to the containment piping due, for example, to
differential thermal expansion or contraction, vibra-
tions, or when there are soil loads on the containment
piping, or vehicular traffic loads on the soil above the
containment piping, which force the containment pip-
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Ing against the vanes of the support. These types of
loads, which can be cyclical, can erode or gouge the

areas of contact of the vanes against the containment

piping, which can in turn degrade the structural integ-
rity of the containment piping, and lead to failure. A

faillure of this type in underground installations can.

cause contamination of ground water supplies.

These difficulties arising from stress concentration
become more acute when notch-sensitive materials are
employed to form the outer piping, e.g., high-density
polyethylene, polypropylene, polyvinylidene fluoride,
glass-reinforced epoxy and glass-reinforced vinyl ester,
each of which are commonly used to form outer piping
in double-containment assemblies. These same difficul-
ties occur when the outer piping is formed from certain
frangible materials, and non-ductile materials at low
temperatures.

Although these drawbacks associated with stress
concentration are typically not encountered with col-
lar-type supports, the collar-type supports known to
date define circular, semi-circular, or tangential (or
chord) cutouts in the outer peripheries of the fittings for
permitting fluid flow through the annulus between the
inner and outer piping. These cutouts typically define a
relatively small area within the annulus, and therefore
tend to substantially decrease the fluid flow rate
through the annulus, and lessen the turbulence of the
flow. These types of fittings are therefore not best suited
for facilitating flushing of the annulus for decontamina-
tion following leakage.

- Collar-type supports have not been used in most con-

ventional jacketed process piping systems and double-
walled heat exchangers, typically because the piping is
made of carbon steel or stainless steel, and the systems
operate at temperatures in which these materials are
ductile. Vane-type supports have normally been pre-
ferred in these types of systems because laminar flow
enhances thermal transfer, and stress concentration is
not a sertous consideration.

If a vane-type support were employed in a double-
containment assembly, however, not only would there
be difficulties associated with stress concentration, as
described above, but “vortice shedding” can occur.
When fluid flows through a vane-type support, a vortex
1s typically formed on the downstream side of the sup-
port, and a hollow area (i.e., no fluid flow) is thus
formed on the downstream side of the support. If a
critical flow is achieved (depending upon the flow rate
and vibrational characteristics of the piping assembly),
the vortices induce vibrations in the piping assembly. If
the natural harmonic frequency of the piping assembly
1s achieved, catastrophic failure can occur.

Although collar-type supports typically avoid vor-
tice shedding, and more uniformly distribute the loads
transmitted between the inner and outer piping in com-
parison to vane-type supports, the annular cutout geom-

etry provided to date in collar-type supports does not.

enhance, and may prevent fully-turbulent flow in the
annulus for cleaning and drying operations necessary
for proper decontamination.

SUMMARY OF THE INVENTION

The present invention is directed to supports for dou-
ble-containment piping assemblies, such as interstitial
supports or internal anchor supports, with means for
improving fluid flow through the annulus between the
inner and outer piping.
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In one embodiment, the present invention is directed
to a support comprising a body portion including an
inner surface defining a central aperture for receiving
and supporting the inner pipe within the outer pipe,
wherein the inner surface 1s defined by a first radius of
curvature. A plurality of support lugs are spaced apart
from each other and project outward from the body
portion, and each support lug defines an outer support
surface for contacting the outer pipe. The support lugs
also define corresponding recessed surfaces extending
between adjacent support lugs, and each recessed sur-
face is defined by a second radius of curvature substan-
tially concentric with the first radius of curvature.

In one embodiment of the present invention, each
outer support surface of the support lugs is defined by a
third radius of curvature substantially concentric with
the first and second radii of curvature. Each outer sup-
port surface occuppies a sector of a circle defining an
angle within the range of approximately 5 to 10 degrees.
Each support lug also defines two side surfaces on sub-
stantially opposite sides of the support lug relative to
each other, and each side surface extends between one
end of the respective support surface and the respective
recessed surface.

In one embodiment of the present invention, at least
one side surface is sloped toward an adjacent lug in the
direction from the upstreamn side of the support toward
the downstream side of the support. In another embodi-
ment of the present invention, at least one sloped sur-
face curves inward toward an adjacent support lug in
the direction from the upstream side of the support
toward the downstream side of the support. The sup-
port lugs may also each define an inner lug surface
located on a substantially opposite side of the support
lug relative to the respective outer support surface, and
defining at least one flow channel between the support
lug and the inner pipe.

In another embodiment of the present invention, the
body portion includes a first end and a second end sepa-
rated from the first end. A first flange portion is coupled
to the first end, and a second flange portion is coupled
to the second end, and a fastener, or other means for
coupling, extends through the flange portions to couple
the flange portions together and clamp the support to
the inner pipe.

In another embodiment, the present invention is also
directed to a support for a double-containment piping
assembly, comprising an inner body portion for cou-
pling to the inner piping, and an outer body portion
spaced apart from and surrounding the inner body por-
tion for coupling to the outer piping. A plurality of
support legs extend between the inner body portion and
the outer body portion, and are substantially equally
spaced relative to each other, defining a plurality of
flow channels between the support legs for fluid flow
through the support. Each support leg is defined by a
first curved surface extending between the inner body
portion and the outer body portion, and a second
curved surface located on a substantially opposite side
of the support leg relative to the first curved surface and
extending between the inner body portion and the outer
body portion, forming a curved support leg.

One advantage of the supports of the present inven-
tion, is that the spacing of the support lugs or support
legs relative to each other provides a greater amount of
open area for the flow of fluid through the supports in
comparison to prior art supports. This increase in area
for fluid flow permits fully-turbulent flow, and en-
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hances the ability. of the fluid to decontaminate the
annulus between the inner and outer piping in the event
of leakage.

Another advantage of the supports of the present
invention 1s that the side surfaces of the support lugs or 5
support legs can be sloped, curved and/or tapered to
cause a swirling effect on the fluid flowing through the
flow channels, increasing the turbulence of the fluid,
and further enhancing the ability to adequately decon-
taminate the annulus between the inner and outer piping 10
in the event of leakage.

Other advantages of the present invention will be-
come apparent in view of the following detailed de-
scription and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s a front plan view of an interstitial centering
support embodying the present invention for supporting
inner piping within outer piping in a double-contain-
ment assembly and providing improved fluid flow 20
through the annulus between the inner and outer piping.

FIG. 2 1s a side plan view of the interstitial centering
support of FIG. 1.

FIG. 3 15 a front plan view of another embodiment of
an 1nterstitial centering support of the present invention 25
in which the support lugs define sloped side surfaces for

enhancing the turbulence of the fluid flow through the
flow channels of the support.

FIG. 4 1s a side plan view of the centering support of
FI1G. 3. 30
FIG. 5 1s a front plan view of another embodiment of

an 1nterstitial centering support of the present invention
in which the support lugs define tapered side surfaces
for enhancing the turbulence of the fluid flow through
the flow channels of the support. 35

FIG. 6 1s a front plan view of another interstitial
centering support of the present invention defining
additional flow channels within the support lugs for
increasing the open area for fluid flow through the
support. 40

FIG. 7 1s a front plan view of an internal anchor
support embodying the present invention, including
curved legs extending between the inner and outer body
portions of the support and defining the flow channels
through the support. 45

FI1G. 8 is a cross-sectional view of the support of
FIG. 7.

FI1G. 9 1s a front plan view of another embodiment of
an internal anchor support of the present invention
including socket connections for attachment to corre- 50
sponding sections of inner and outer piping.

FIG. 10 1s a cross-sectional view of the internal an-
chor support of FIG. 9.

DETAILED DESCRIPTION

in FIG. 1, an interstitial centering support embody-
ing the present invention is indicated generally by the
reference numeral 10. The support 10 includes a sub-
stantially circular mner surface 12 defining a central

15

33

aperture 14 for receiving an inner pipe, as illustrated in 60

dashed lines 1n FIG. 2. The diameter of the aperture 14
is slightly larger than the outside diameter of the mnner
pipe so that the inner pipe can be received within the
support, and the support can be appropriately posi-
tioned with respect to the inner and outer piping. A 65
plurality of support lugs 16 project outward from a ring
portion 18 of the support, and are substantially equally
spaced relative to each other along the outer periphery

6

of the support. Each lug 16 defines a bearing surface 20
for contacting the inner surface of the outer piping,
illustrated in dashed lines in FIG. 2, to support the inner
piping against the outer piping and axially-guide the
inner piping within the outer piping.

The support 10 is preferably attached to the primary
piping by welding or bonding, for example, along the
interface of the surface 12 and the inner piping. In this
instance, the support lugs are not attached to the outer
piping, but rather are permitted to move relative to the
outer piping for axial movement of the inner piping
relative to the outer piping. If desired, however, the
support lugs 16 can be attached to the outer piping by
welding or bonding, for example, and the inside surface
12 is not attached to the inner piping, but rather is per-
mitted to move relative to the inner piping for axial
movement of the inner piping relative to the outer pip-
ing.

A plurality of corresponding recessed surfaces 22 are
formed between the support lugs 16 on the outside
surface of the support, defining a plurality of flow chan-
nels 24 located between the support lugs 16 for fluid
flow through the annulus between the inner and outer
piping. As shown in FIG. 1, the bearing surfaces 20 of
each lug 16 are defined by a radius R1, which is slightly
less than the radius of the inside surface of the outer
piping in order to be received within and substantially
conform to the curvature of the outer piping. The diam-
eter defined by the radius R1 should be sufficiently less
than the inside diameter of the outer piping in order to
permit the outer piping to be diametrically deflected up
to approximately 5%, in order to avoid the outer piping
from becoming stressed against the bearing surfaces 20
when the double-containment system 1s underground.

The inside surface 12 is defined by a radius R2,
which, as described above, is slightly greater than the
radius of the outside surface of the inner piping to re-
ceive the inner piping. As also shown in FIG. 1, each
recessed surface 22 is defined by a radius R3, which 1s
less than the radius R1 and greater than the radius R2.
The radii R1, R2 and R3 are substantially concentric.
The difference between R2 and R3 is the thickness of
the ring portion 18. The width of each support lug 16 1s
defined by an angle A, i.e., the sector of the circle occu-
pied by the respective lug. The angle A 1s preferably
within the range of approximately 5 to 10 degrees, in
order to avoid the drawbacks described above with
narrow vanes, yet maximize the open area defined by
the flow channels 24 for fluid flow through the annulus
between the inner and outer piping.

Each lug 16 defines side surfaces 26, and each pair of
opposing side surfaces 26 and adjacent recessed surface
22 define a respective flow channel 24. As shown in
FIG. 1, the junction between the ends of each side
surface 26 and the adjacent bearing surface 20 and re-
cessed surface 22 are defined by curved surfaces to
avold points of concentrated stress within the support.

One advantage of the centering support 10 of the
present invention, is that because the curvature of each
of the recessed surfaces 22 corresponds to the curvature
of each of the bearing surfaces 20 and to the curvature
of the inner surface 12, the space defined by each flow
channel 24 is greater than in prior art centering supports
in which the flow channels are formed by semi-circular
cutout(s) in the outer surface of the support. Because of
this increase in open area for fluid flow, the centering
support of the present invention permits fully-turbulent
flow through the flow channels 24 and through the
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annulus between the inner and outer piping, in order to
facilitate flushing and drying of the annulus for decon-
tamination, for examplie.

If desired, rather than being substantially straight, the
side surfaces 26 can each be formed with a gradual
taper, 1.e., tapering inward generally toward the center
of the respective bearing surface 20 in the direction
from the recessed surface 22 to the bearing surface, as
illustrated typically in dashed lines in FIG. 1. This op-
tional feature further increases the open area defined by
the flow channels 24, and thus further enhances turbu-
lent fluid flow through the annulus.

It may also be desirable to form recesses 28 in the
front and back faces of the lugs 16, as illustrated typi-
cally in dashed lines in FIG. 2. This feature is advanta-
geous when the centering support 10 is cast or injection
molded, since it would decrease the amount of material
necessary to manufacture each support, and would in-
crease the structural strength of the support by forming
a generally I-beam cross-section in each Iug 16, as illus-
- trated 1n dashed lines in FIG. 2.

Another option, particularly when the support 10 is
cast or injection molded, is to form the ring portion 18
and each lug 16 of a substantially uniform cross-sec-
tional thickness, thus forming additional flow channels
25 located between each lug 16 and the inner piping, as
tllustrated typically in dashed lines in FIG. 1. In this
instance, the inside surface 27 of each lug is defined by
a radius R4, which is greater than the radius R2 of the
inner surface 12, and less than the radius R1 of each
bearing surface 20. The radius R4 is preferably concen-
tric with the other radii illustrated in FIG. 1. One ad-
vantage of this feature, is that it significantly increases
the open flow area, now defined by both the flow chan-
nels 24, and the corresponding flow channels 25 located
between each pair of flow channels 24. The corners
defining each flow channel 25 are preferably curved in
order to avoid any potentially destructive stress con-
centration within the centering support.

In FIGS. 3 and 4, another embodiment of a centering
support of the present invention is indicated generally
by the reference numeral 110. The centering support
110 1s similar to the centering support 10, and therefore
like reference numerals preceded by the numeral 1 are
used to indicate like elements.

The centering support 110 differs from the centering
support 10 1n that the side surfaces 126 of each lug 116
are sloped outward toward the opposing lug in the
direction from the front (or upstream) side of the sup-
port toward the back (or downstream) side of the sup-
port, as illustrated in FIGS. 3 and 4. The tapered sur-
faces 126 on either side of each lug 116 are preferably
substantially parallel to each other, as also shown in
FIG. 4. This orientation of the lugs 116 directs the fluid
flowing through the flow channels 124 in a substantially
curved path, causing a swirling effect, and tending to
increase the turbulence on the downstream side of the
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support, and thus facilitating in flushing and/or drying

the annulus between the inner and outer piping.

As an option, each of the side surfaces 126 may define
a slight curvature, as illustrated in dashed lines in FIG.
4, sloping toward the adjacent lug from the front (or
upstream) side of the support toward the back (or
downstream) side of the support and in a generally
counter-clockwise direction. This configuration further
enhances the turbulence of the fluid flow through the
annulus to facilitate thorough decontamination when
flushing the annulus.

65
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In FIG. §, another embodiment of a centering sup-
port of the present invention is indicated generally by
the reference numeral 210. The support 210 is similar to
the support 10 described above in connection with
FIGS. 1 and 2, and therefore like reference numerals
preceded by the numeral 2 are used to indicate like
elements.

The support 210 differs from the support 10 in that
one side surface 227 of each lug 216 tapers outward
from approximately the base of one lug to the bearing
surface 220 of the adjacent lug. The front (or upstream)
edge of each side surface 227 is oriented at an angle B
with respect to the normal of the outside surface of the
support. Each surface 226 on the substantially opposite
side of each lug 216 with respect to the tapered surface
227, 1s oriented approximately normal to the outside
surface of the fitting, or at a lesser angle relative to the
normal than the angle B.

It may also be desirable to orient each side surface
227 so that it tapers inward toward the adjacent lug 216
in the direction from the front (or upstream) side of the
support toward the back (or downstream) side of the
fitting, and to taper each side surface 226 so that it
likewise tapers away from the opposing wall of the
adjacent lug in the direction from the front (or up-
stream) side of the support toward the back (or down-
stream) side of the support, as indicated in dashed lines
in FIG. 5. This orientation causes the fluid to-swirl as it
passes through the flow channels 224, and enhances the
turbulence of the fluid to facilitate flushing and/or dry-
ing of the annulus for decontamination. A swirling flow
of fluid is typically more effective in flushing and dry-
ing the annulus, as opposed to an axial ﬂow, Or more
laminar flow through the annulus.

As also illustrated in dashed lines in FIG. §, the sup-
port 210 can be split into halves, and define counter-
bored apertures 229 extending through the halves of the
lugs 216 on the ends of the halves. Fasteners can then be
inserted through the apertures 229 to couple the halves
of the support together. An elastomeric lining 231 can
also be mounted on the inner surface 212 to dampen any
vibrational movements of the inner pipe, as also illus-
trated in dashed lines in FIG. 5.

In FIG. 6, another embodiment of a centering sup-
port of the present invention is indicated generally by
the reference numeral 310. The support 310 is similar to
the support 10 described above in connection with FIG.
1, and therefore like reference numerals preceded by
the numeral 1 are used to indicate like elements.

The centering support 310 differs from the centering
support 10 1n that the support 310 is split through the
body portion at in at one location, and includes a pair of
opposing flange portions 330 and a fastener 332 extend-
ing through the flange portions 330 to couple the
flanges together and clamp the support onto an inner
pipe. If the support is made from a sufficiently flexible
material, it does not have to be slipped over one end of
the inner piping, but rather the fastener 332 is removed
and the flanges 330 are pulled away from each other to
open the support. The support can then be slipped onto
the inner piping, and once the flanges 330 are released,
the support will close over the piping. The fastener 332
is then coupled through the flanges 330 to secure the
support to the mner piping.

As also shown optionally in FIG. 1, the support 310
defines a substantially uniform cross-sectional thickness
In the radial direction, and defines a plurality of second
flow channels 325 located between flow channels 324,
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and extending between each lug 316 and the inner pip-
ng.

In FIGS. 7 and 8, an embodiment of an internal an-
chor support of the present invention is indicated gener-
ally by the reference numeral 410. The anchor support
410 includes an inner body portion 412, an outer body
portion 414, and a plurality of legs 416 coupled between
the inner and outer body portions. As shown in FIG. 7,
there are three legs 416 substantially equally spaced
relative to each other within the annulus between the
inner and outer body portions, defining flow channels
418 between the legs 416. Each leg 416 is defined by a
first convex curved surface 420 extending from approxi-
mately the base of the adjacent leg 416 on the inner
body portion 412 to the outer body portion 414, and a
second concave curved surface 422 located on the sub-
stantially opposite side of the leg 416 relative to the first
curved surface, and extending between the base of the
respective leg 416 on the inner body portion to the
outer body portion. Each flow channel 418 is thus de-
fined by a respective first curved surface 420, a second
curved surface 422 on the adjacent leg 416, and an
inside wall 424 of the outer body portion 414. As shown
in FIG. 7, the junctures between the ends of each of the
first and second curved surfaces 420 and 422, respec-
tively, and the inner and outer body portions are de-
fined by curved surfaces to avoid points of concentrated
stress, which might otherwise decrease the structural
integrity of the support.

The outer body portion 414 defines a pair of flange
portions 426 on either end of the outer body portion for
attachment to corresponding sections of outer piping
(not shown). The inner body portion 412 similarly de-
fines a pair of flange portions 428 on either end of the
inner body portion for attachment to corresponding
sections of inner piping (not shown). As shown in FIG.
7, each flange portion 426 and 428 defines a substan-
tially flat end surface for butt joining to the correspond-
ing sections of inner and outer piping. As will be recog-
nized by those skilled in the art, numerous other config-
urations may be employed for attachment to corre-
sponding sections of inner and outer pipe, such as socket
connections. |

The outer body portion 414 defines an outer raised
annular portion 430 extending between the flange por-
tions 426 for increasing the structural strength of the
outer body portion. Each end of the outer raised annu-
lar portion 430 is defined by a tapered surface 432 ex-
tending between the outer surface of the annular por-
tion 430 and the respective flange portion 426. As
shown in FIG. 8, the two surfaces 432 are tapered in
substantially opposite directions relative to each other
to uniformaly distribute stress within the outer body
portion.

The mner body portion 412 defines an inner raised
annular portion 434 extending between the flange por-
tions 428 for increasing the structural strength of the
inner body portion. Each end of the inner raised annular
portion 434 is defined by a tapered surface 436 extend-
ing between the outer surface of the inner annular por-
tion 434 and a respective flange portion 428. As shown
in F1G. 8, the two surfaces 436 are tapered in substan-
tially opposite directions relative to each other to uni-
formaly distribute stress within the outer body portion.

One advantage of the anchor support 410 of the pres-
ent invention, is that because each leg 416 is defined by
curved surftaces 420 and 422, and thus defines a curved
shape extending between the inner body portion and the
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outer body portion, the structural strength of the sup-
port is significantly increased in comparison to a sup-
port with straight legs (or vanes) extending between the
mner and outer body portions. This design maximizes
both the open flow area through the support (defined by
the flow channels 418), and the structural strength of
the support due to the curved (or arched) configuration
of the legs extending between the inner and outer body
portion.

If desired, the surfaces 420 and 424 can be tapered to
create curved flow channels through the support,
which in turn create a swirling effect on the fluid flow-
ing through the support, in order to increase the turbu-
lence of the flow and enhance the ability to flush the
annulus for decontamination. For example, the surfaces
420 and 424 can be tapered inward from the outer body
portion toward the mner body portion 1n the direction
from the front (or upstream) side of the support to the
back (or downstream) side of the support to create
curved flow channels.

Turning to FIGS. 9 and 10, another embodiment of
an anchor support of the present invention 1s indicated
generally by the reference numeral 510. The support
510 1s similar to the support 410 described above with
reference to FIGS. 7 and 8, and therefore like reference
numerals preceded by the numeral S instead of the nu-
meral 4 are used to indicate like elements.

The anchor support 510 differs from the support 410
in that the flange portions 526 and 528 of the outer and
inner body portions, respectively, define socket connec-
tions for socket joining to corresponding straight sec-
tions of piping, as indicated in dashed lines in FIG. 10.
The 1nner piping is received within the sockets formed
by the mnner flange portions 528 and the outer piping 1S
received within the sockets formed by the outer flange
portions 526.

Because the outer body portion 514 and inner body
portion 512 each define a generally thicker cross-sec-
tion than the outer body portion 414 and inner body
portion 411 of the support 410, the inner and outer body
portions of the fitting 510 do not include raised inner
and outer annular portions, although such raised annu-
lar portions could be added, if desired.

We claim:

1. A support for a double-containment piping assem-
bly having inner piping mounted within outer piping,
comprising;:

an inner body portion for coupling to the inner pip-

ing, and an outer body portion spaced apart from
and surrounding the inner body portion for sup-
porting the inner piping in a spaced apart relation-
ship with respect to the after piping and a plurality
of support legs extending between the inner body
portion and the outer body portion, the support
legs being spaced relative to each other and defin-
ing a plurality of flow channels between the sup-
port legs for fluid flow through the support, each
support leg being defined by a first convex curved
surface extending between the inner body portion
and the outer body portion and a second concave
curved surface located on a substantially opposite
side of the support leg relative to the first curved
surface and extending between the inner body por-
tion and the outer body portion.

2. A support as defined in claim 1, wherein each first
curved surface slopes away from the second curved
surface on an adjacent support leg in the direction from
the inner body portion toward the outer body portion.
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3. A support as.defined in claim 2, wherein each of
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the first and second curved surfaces defines a base adja-

cent to the inner body portion, and each first curved
surface extends from the base of the second curved
surface of the adjacent leg on the inner body portion to
the outer body portion.

4. A support as defined in claim 1, wherein each
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second curved surface is substantially parallel to the
corresponding opposite portion of the respective first
curved surface.

S. A support as defined in claim 1, wherein each flow
channel defines an unobstructed space throughout the

respective flow channel.
x % *Xx X X%
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